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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce skewness between signals by matching 
the phases of clock signals and input signals in a calibration mode, using an 
appropriately delayed clock signals in a normal operation mode and reading the 
input signals to a latch. 

SOLUTION: In the normal operation mode, a skewness reduction unit 12 receives 
the delayed clock signals DCLK from a clock changeover unit 1 1. The latch 17 
latches data signals DQ supplied through a buffer 15 and a delay line 23 by using 
the clock signals DCLK delayed for a set-up portion as synchronizing signals. The 
data signals DQ are adjusted in the calibration mode so as to match the phase 
with the clock signals DCLK without delay. Thus, by using the rising edge of the 
clock signals DCLK with the delay for the set-up portion as a data read timing, 
the data signals DQ are read in the normal operation mode. 
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[0 0 38] 114(4. Hl^ffi«HW3.-«y b 1 6c0(i 
m«^2 2^0B»j«t5^-IllBHT*i. fufflJtK 
H2 2ii. NAND@R4lM4 5i:. >(WW4 
6^4 9 k. NAND0»5OatX51fc, -f 
^52St/53k. ^M^ l J^ r >>'^54$:'&tf 1 > NA 
ND@B4 4&t/ : 4 5t47-y^S:«flcL. 04(C^^iX 
4 J: d fcttHWOIITJi 2 o^A^l L OWtft 0 . 2 o 
^tU*«H IGH-CA&o ^n 7 ^IfDCLK«±^ 
MDi7^\ T4 \s4 : 54V2 3frt>(0?—9it J ~r 
DQcOi*>±#0Xv^J:0#^%^. NAND(US§4 
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3C?>ai*<50***NANDigi»4 2 COttJ^i Otitic H I 
GHIC&&. t¥oT. NANDE»4 5 0aj** 5 LOW 
Cl3r9. NAND0S§44cO£B^(iH I GHCOiiT* 

QOi:%±*<0x^>?fcJ:^TNAND|l|»4 2C0*^ 
^HIGHK*oTt*BBttSWfcL4fV^ ft^T, ?d 

>^-*4 9^ffi*ttHIGH*C*6. atfc<F-*fl» 

[0 0 3 9] d CI V> n'-^4 8H tfXf-f 14 * 2HB 
5>2TNANDEJB4 225.1X4 3<7)ffi;ft£ |sJB# 

tz l o wur*-* ntx\ ?v r<vim&%)mwgiizmi~ 

DQfiO^fflffl^Ji^V s NAN DOSS 4 2 

cOft^H I GHfcs5r9tt^TNANDElB4 30ffi^I 

DCLKJ;9^:L OWCI & £ t V? v +<7)W&W& 
K$iX. NAND@gS4 5^MLOWt:i-?tL^ 
0. Ctl*5K«t*^fcr. NAND0B4 2&^4 3<O 

JB * & Ha* fc: L o wfc-f & c: t j&^fcft. * . 
[0 04 0] 4 Ws-^4 8coaS*fi^-»i. ^>f-*-y* 
^V:?5 4W£te£ft&o A>f^-U*»>>^54C02o 

KlH I GH££4«-fTA*. ^M^y#^>*5 4 
f4. NAND0SS6 I7b^6 8fc s 

iitm*^-$-& 0 >ui~Vti*7>?5 4<n2'o<n&i} 

[004 1 ] NAND0B5 02SIIX5 1 £>t 3— #£>A 

*B*f»^V^4*«tl±. NAND@IB5 0at;5 1O 
aHJfc£OW44 >rt-*5 2SV5 3*»£tt. HIG 

' 2 at/ 5 3 <*>ffl;Jj 14«£ L O Wtfc & . 
[0042H 5 3*»4>oaj**«, 0 

3c0i^7M/^^21 (Om^t&A&Tf B tcft^S ii 

fQlMQn^f^ U>f^>f V2 3 h 

2 3cOH»at«;Sr^-rEl»BlT , *>i. 
[0043] W94V2 3l4s ^A-^8 0 s 
NAND0B8 1 - 1 Jb^8 1 -n s NANDEJB82 
- 1 7^8 2 - n s RZfj >)^—? 8 3-1 7^8 .3 - 
n£-&&. ££T r NANDEIB82-lJ!>M8 2-nS 



fi£f4. N A N D HJSS 8 1 — 1 JbS8 1 - n CO— "ft CO A 
jllzte. r-^fi^DQORKM-^M W<-#80*> 

«#QlJ}SQnC0 3fcT, — 9/i(fH I G 

[0044] NAND0K8 1 - m£.8 
NANDEtt8 1-xJS*tot>tf>li, -JCOA^^LO 

G H £ -fiCO XJl iZ&im 4NANDBB82- 
lJiS8 2- nC0^*>TNANDl£lB8 2-xi^hC0t 

[0045] ftoT. NANDHIB82-n^>fyA 
-*8 3-x+liT'<03iffi*^(Ki. NANDOT8 
2-n<0— ^A^J^i4)iX^EI^C7)H I GHW 
SrffiS^S, ffioT. NAND0B8 2-XCO— *C0A 
AliHIGHtftt, NANDIUS88 2-xC0t>a— 
OA^te. 4 W<-?8 0&*/NAND[UB8 1 -x 
ZftLT. 9 fl^ D Q #{ftj& £ ix & 0 tot, NA 
NDHB82-xK>fWW83-l ^TOalEfg 

[0046] 03COS/7 VXsitX? 2 1 ^R^-CJft^fc 
fi^-Ql^Qnc^-S^TDft-H I GHT*4 

aj3R*. ^t, H50f^M7-fy2 3*fflUil 

i). ia±KW8*Lfc^7hu^^2i. ffiffljt*e»2 

2. atK-r^ U-f 7^^2 3 2rffl^il(f, BI^jl 
HBESHIHB1 0fc:»T. ^r-v 'J/l^-yg y • 

coaffiiSr**affift*^jiiHa:/h§ < ltv^< ^ t \zx 

->Pm^LT. ^Ov^fi-^DCLKO{S[fflSr'&t) 
(4. ^'j/U-^gV • A7-VPlMPnJ80 

OlS»t»Lv««mBftLT, ft-^QlPj^Qnco 

[0047] 06(4. aHWHfcii^a-fiMMDBO 
^ 2 coUffiffH £ S-Tfit BlcHT* 4 o H6^KT. Hit 

BS^4. 06<OX^AH&aigBl OAli, ^nv^fll 
D#iLJL- y h 1 lAUJfa-fiia-7 M2fc* 
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[0 04 8} ^n.y^«0SiJL--y h 1 lA(t A>y 

o#^^L~.y h 1 4Aii, >u 7^-18^1 9tmm 

i-v h2 OHJP^T. Iiia^7h2 4, 2 6, 
28k. 2 7. &I/2 9£#fr 0 

A' 7 7rl SlrZXXZtiter-fm^WmcofVv? 
fl-^DCLK£. ^^7f 18^LT^^Hfiia 
-■y h 1 2(:e«. KtettTfcL ^y 

7r 1 SlzAXZixtzfvvfm^DCLKlZ. Iga 
-7h20, 24. 2 6. Rlf 2 8 COW tLti*-^miRZ 

2 5. 27. MX2 9^jfrr&X-Y vf^LT^ 
a-«az 7 N 1 2£«&$il&, ^t'i^-y 3 

[0 04 9] m6<0X*3L-i8M®$%l OA^TIt 

Thh-tv hT»y7"fiSrs fflftoaffio.-./ h20. 2 
4. 2 6. at/2 8C0fiT*t*»-oSraiRLTSST*l' 

[0 0 5 0] 127(3. *«HJtJ:4X^jL-iS«E]»0 

»3 ^sotffii**^. 07 cckth i fc n—<nm iss* 

^a-fiM*10B{l 9W?m Y )Wt3--v b 
1 1 Bt^A-fi«ar.7 h 1 2B£^tfo y*n>yy- 
«J0»iJL^vh 1 IBil A' 7 7rl 3k3IS«J0# 
^jL-^yb 14B^, Iifl)0#^ 7 M4B 
13. X^f 7 fl8a^l 9k l/4DLU- 7 h 1 0 

^-FfcJfcTtts A 7 7r 1 3CA^I$il^T-^fi^ 
H»l^n7^ilfDCLK&, X-f «yf-18$:^L 
TX*^-f£Ma.- .y h 1 2 

HteKTIi, A' 7 77 1 3CCA*S<X^^D^^ft^D 
CLKte. l/4DLLi-7h9 0Tl/4^^ 
(fiffl(cLT90JS) 4MfW«S:h^ A-f *y^l 9£ 

«0»iti. a»W9»£^-?M4fcttte3ii4*iJ 
ffllfi#CT(Cj;oT. A>f 7f 1 8&tfl 9^H5BH*WJ 

[00 5 1] X^-ffi^JL- v h 1 2ii. My7T 1 
5 . ffiffllHS^- 7 M 6 B , ai^^ 7f 17 ££tr. 
ffiffltlSSPL-* M 6Bli. s/7 bV*JX9 2 1 B . ft 
fflibSS*2 2B. Mr^^7^>2 3H^ (MB 



**.-&m3--v b 1 2cofirffliraSJ_-7 h 1 6 B(i. 
?D7?fifDCLKkf-#fitDQt £ Jttt 

[0053] IP*>. P lJb^P nGOS^r&^r-vU TV— 

JSSco** 'jyi/-y 3 y • yp iMPn<o-3 

HtL-yM6BC»t, f^W7>fy2 3(i:^T 
•J7V-y 3 > • A'^-yp IMP n^IM^C (4 
fflJ±i&S§2 2B^tU7'Wy 3 y ■ ;<*-VP lji 

7hWX*2 1 BJi. {SffiJ:USS2 2Bd 6 t&{afflJ:t 
«8S*ttf;tT. T<u454y2 3<oaS*£I«Srt\ 
^^I^Cctots W»**-f $>'Wt l J7' 
U~^g y • /\';? — yPak?0'y?{i-f DCLKk<7) 

fiM*»*3J:3te* r^u>f54>2 3<oaffi*£8«e 

[0054] fflfflWSEi--/ M6BI1 (l**%Str* 
ffi]kaii^^ln3kOM*"W-T^ W 74 y 2 3<7)MM 

mzmrnmTfoh. fs^T*»*)** «jyi/-y 3 y 

• IMP nBiTM^ ^Iz-y h ^ 

■^^-yfc»LTaffi«M»*«itf, il^TL 

l J7 , l/-y 3 V- /\°*-yP IMP n^-f^MSEi 

^t'J/lz-ygy • A7-yp IMP n£Ri\^tz 

[00 5 5] fW/N ^m^'J^-y 3 > 
•A7-yPaWU^D7^j|fDCLK Offiffl 3&* 

• ^^-yp i^iPn*7ymiift^ 

^fiSB!K*»4>-Saffi 4T*««affiiH*^«:< -T&ifi« 
[0 0 5 6] H7^#H3LT. a»MW^t-KTtt. ^ 
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lB*»fe*flR*. ^a-ifiSi27H2B^)57 
f 17il 1 saiXr-r W ^^t>23iitL 

•C«*&?ns-r-^fi-f DQSr. 1/4 1M ?/l^-fe«y 

hTv y-fttsmmztit: ? u ? 7 d c l k * hm 
too 57] ££ti/4-*m t/wmmt* tjuj 

J: -JteHWSitTv^ifttt^-Ciis >y h 

IrWBcO^M ^/^K^^f^CKtii, 1/41M 

COO 58] ±5#sDj:dlc. 07co||3co^Sfi^|co^ 
i-ffiSlHlKl OB&JHVvfxtf. ^'J/I/^hV- 
K fc»T ? a y ^fl-^D C LKt f-^fi^DQk 
OfiBBfc£*ii\ M»-FCKTIil/4tO 
;U9-fe 7 hT -yr^waSi Lrtr? n •/ ?ff-^D C L K 
^ffl^Tr-^fi-^DQSra^atfik^aj**. CLOD 

1 / 41M 9)\><r>*: y h T y 7T*HI*»*t* - k T\ 

[00 59] 08(i. @7^;a7^D§^-7 h 
1 1 BO 1 / 4 D L h 9 O^fllS* StMi 

!8<01/4DLLa-7h9 0(i, »JMfs9 

T^^f7>fy94M98^ 4 ?a 7 ;ifDC 

M^>95M98^ LTffifflJttt» 9 2 
Sfl£„ W 94 V9 5 7bS9 8^«-^«l§I-OS 
SE$p a lToSM£-^;c. ^ftoa©KHffl«4Tfc*:4. 

mm^- 1 3 6 o sfismt v * 4 ^ t & . 

[0060] ^07?lfDCLKIi, S^M/S/X? 
9 3t:ioTf^ W 94 >9 5^?M9 8k|S]— 

tl& 0 f^W^ >9 4^jiiE^f 3 Bl(iTT$>0. MS 
^4W3 6 0St:^t^^ fW^7>fy9 
4SriiiSL^^n«y^fi^DCLKIi. 9 0JKBP%1/ 

4 if 4 tsi-fimtfmti hztiz^h. 

[006 1 ] 09(4, minis? 2 IB<F>® 



KEISraVf. m9CT>i>>7 bl'zs*?2 1 Bit, NOR© 
85 1 0 1 - Oftm 101-nM WW 1 0 2 - 1 Ji 
S102-n, NANDE»1 0 3- 17bMl 03- 
n. NMOSh7yy^^l04-lMl04-n, 
NMOSh7>y^^l0 5-lMl0 5-n, NM 
OS h9>>>*X* 106-lMl06-n, aVNM 
OSh7yyX^10 7-lMl0 7-n^ 4 'J 
-te-y h«#RT#LOWfc§*l4fc, h V^^2 
1 BtiU-fe-y EP*>. y-fe-y M»RT**LO 

mz%&b. NANDHB1 03-1M1 03-nCO 
iB/WH I GHCCfcO. >(W<-; 1 0 2- 17!?S1 0 

2- nC0ai***LOWH3S:4. NAND0K1 0 3- 1 
7^ 1 0 3 - n 1 4 102-lMl02-n 

[00 6 2] ZCOtnmimvl*. m9t,Zjjk2ti&£o 
NOR0K1 0 1 -n^QnliH I GHtft 
0. NORMlOl-OMlOl-n-l^MQ 
OMQ n - 1 (iLOWtfci. W%ttl*QnfcWH 

te. ff^A^tXBtCxSCH I GH^V^Sr^-r 
I), i-ffl-^&BfCH I GHJVl'Xtfmi&ZiX& t . N 
MOS b?>i>X? 1 0 

NMOSb7yi/X^10 7-nWytS)&OT, N 
AN D mfig 1 0 3 - n 0>aH}tf7? y F fc*K **IT . 
aiJiJW^H lGHib>t?LOmzmt2i£t>tL2>. fct 
yA'-^ i o 2 - n coaj^liH I G H C^ir »} , 

BWAND@»1 03-nH y;^^ 

GHH L OWtC^t ffl^Qn- li±LOW^<bH 
IGHl:Mtl>, ftoTCOttJBTii, a^Qn-1 
c7)^'H I GHtCiri. 

[0063] iWCfl-tHAKH I GH^°;UX^«^iX 
^>k. NMOSh7y^^l0 5-n-l^yt:5: 

ytC^oTV^tfOT. NAND0SS1 0 3- n- KOtH 

fj&ryybirzmmziix. tmmzu i ghklo 

W(caHtS*fe*l&. iot>fyA'-^10 2-n-l 
Otb^iiH I GHKSrO. I^WNANDffll 0 

3- n - 1 1 0 2- n- lH^ryf 
£ft»S3hS. ifc^^dj^Qn- 1J±H I GHfrfe 
LOW£SMtU 4AQn-2(iLOW^^H I GHC 

SMk-rt. fE-oTccottarti, as*Qn-2tf(t* f H 

I GHtt^ ( 

[0064] cio j; o izm-^m a ^ b kz&mz h i g 
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[0 0 65] Z.tl$><?)liif)i$^Q l^jMQnS-iast^ 

Srffi&f £ «0(iffiffl JfcttS 2 2 B X'fo h . {ifflit©?! 2 
2Bli. ?D7?flfDCLKtfVl"(5'fy2 3<0 

<t*aH*£/hS < f * J: -5 (c«-9«AatfB(c%SC 

ffi*«a*i.-Cv^4 4:*|BN-««^Wi, r-f W 54 >2 
3(C^JtS51ffiS^^#<-rSJ:5t=«^IRCSI/DC 

[00 66] 01 Oli, fifSJfclfc&2 2 BWHSStiBJc^ 
^l3ffi0-CS>& .010 CCJ*T04 t PI— Ofltfltg^ 

R»2 2Bfci s 04<7)(ifflJ:tKII2 2«Dir, -f W< 
-^55, NAND0K56a^57 t 
5 8atf5 9t#tr. 04*>*&fcfl«C, ^Dv^ff 
tDCLKWf-i'fifDQJ: 9&ffi#iiA,T'0.& 
%&Cti, 3*^H I GHy-t/UX 

ifiXKlz SB * S ix « . 5EC t - * fM-D Q<0}j#fiffl# 
ax/cn*«£lc«, -r yA-? 5 sat/5 9A>4,H i 

[0067] -4 52RX/5 3*^c0*^; 0 

9C0>'7hU>''X^21 BOft#^Aat/BtCtt^$ix 
T. ai^Ql^Qnc7)3*>T'— O^ittH I GHT'ftl. 

aJ^)QlJ!)SQn^^*>T- — 3rtf«tH I GHT'£>& 

Q 1 ftM Q n £ r -f W 5 -f V 2 3 £ fft*&-fl> .1 t 

[0068] Ja±|fcBH3 7 h \s*JX? 21B.fi 
fflit«c#52 2B. aVf-'-f W?4>2 3«rJHVtflUf. 
W7<r>X*i ju-ffi«lllKl 0BCKT, ^r^'jyu-v 

3 y ./^-yp l^jMPn*<A*Sir^fc#t:. ¥*J 
[00 6 9 3 Hi Hi, *»?Hfe:J:ftx*jL-iHa«EIII 

cnm4<vmmm*^mtimx*hh« mi iirzmx. m 

ttWfrfft. El 1*>***HKHB»1 OCJi. ?u 
7^flI9fU-7 h 1 1 Afc**^-ffii$^--'y h 1 
2C£-£tJ„ ^O y^«J0#^--y h 1 1 Ali. 06 



2<0llJ(gM^X^A-fl£«JL- v M 2 k % fflflllHSJL 

[0 0 7 0]flffiiIa- 7 M6C(l i^yh^JX 
^21Cfcf^M7^>'23CS:^ 4 y7hl/^ 
?2 ICii, ^'jyi/-y 3 v • FtoS«\ ?n 
v^flJOWii-v h 1 1 Aa»£fl»&3ii4?n'/?{t 

f±-aST*D. L^ J L06^O{iffl|gMo.~ y h 1 6<7) 

[0 0 7 1 ] Hi 212:. HI Wisy Visit X? 2 1 C 
O0Kfl|fiS;S:^-rilIBElTj)S. 01 2c?0->^hU^X 
?2 1Cli, NOR|Uf8ll0-0Mll0-n s N 
AND0SS1 1 1-1^1 1 1-n. NAND0B1 
12-lMll2-n, ffiStcONANDEIBl 1 3, 
NAND0B1 14-lM114-n, NANDEH 
1 1 5- 1 Jb£l 15-n s N A N D d]f§ 1 16-17!? 
Ml 1 6-n. 17-lJbS117-n- 
1. N AND 0881 1 8. NORSK 1 19. £tM > 
VN - -^ 1 2 0^S 1 2 2 Sr^O. 

[0072] ;D7^SfDCLKIi, flfSSlSg 
T-?fi^DQfi. il^fS2*. N AND 0 
Kl 16-1M11 6»nH>A-^l 1 7 - IB 
I117-n-l tmtthWEXFtmK. J: OiiS^ix 

tLT^&cOT\ -NAN DERI 14 - lSl/l 15-1 
3Wt*-r4 9vf-tt, r-^fl-^DQcO^i^OS:^ 
7fLT, NANDBB1 1 3Afll 2fcStia tL 
OW&tfH IGHSrfltJft-rS. X-^fi#DQOA^± 
tfOi^vftiNANDIilBl 14-xfiVl 15- 
xli^t, R«cOr-^SrNANDHIBl 1 3Mftfef 
4, 

[007 3] x-*«#DQIi. «f»S2 ^SSS^ 
^Ci IjaJESft^^gJW-*, ^t, NAND0 
88 1 1 4 - xZKX 1 1 5 - xtfffijS£t& y v r- 

9\mvQh?uv<7 m^D cLKt comjsmzttmt 

SgiO^^^xWLtli, ?nv?ft^DCLK<7) 
4^'Dx 7 ^7 7fn t Hl2«^T(i:; NA 
NDMl 14-n-lftlXll 5-n-l*«fl|«-rS 
7*y^-t. NANDffil 14-nM'l 1 5-n#fi| 
flc-r&7y^i:*\ ^nv^fl^-DCLKc7)ir^_h^0 
$:77f LT, NAND0B1 1 3^012tC^-J:-3 
iCH I GHM'LOW^fl). 
[0 0 74] NAN D PUffi 1 18, NO REIKI 1 9 N 
MS4 22*^i:&ll]B«^i. 
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?o-y?{f#DCLKkT-*«#DQkrt*W;frk t>H 
I GHtC^&k. mg^B#^CCH I GH;\7kZ££j£ 

AND0S81 1 3M!y&2ilT. NAND0SS1 1 4- 
1M1 14-nkNANDElBl 1 5-lMl 1 5 
-nfc^jac-tS^-y^yj^OT-^S:. NANDMl 

1 1-1M1 1 l-nST/NANDEBl 1 2 - 1 T) 

mi 1 2-ntmwtfhyv*mizm&^h. 

[00 7 5] ,Itf)*S*, NOR0K1 1 0-n-2C0ffi 
^ff-^-Q n — I G H k £9 . ^Offi^U^ft 

fQOMQn-3, Qn-1 . MQnl^TLOW 
k£r&. f-^fitDQfc^Pv^fifDCLKi: <7)B# 
IHUfcjEtT. NANDEHSl 14-1M1 1 4 -n 
tNANDHBl 15-1M1 1 5-ntffffi&itZ> 
y >y rmztkT . ftft-t h r - ? co-gj 0 0 

tT. SB^S-tQO^SQnCJftTillt-HIGHT'fcS 

[0076] r<7)ft-^QlJbMQn$:. T^W^-fV 

2 3 C (cttfft Uf^W7^23C c7)® Mfi fc 15^ 
f*. Hl3Ji. f>M7^y2 3C(7)@W^ 

HI 30r-f M7^23C(t jy/t—p i 3 
0. N AND SKI 3 1-17S1 31-n, 4 yj<- 
9 1 3 2- lJbSl 32-n. NAND0SI1 3 3 - 1 
Ml33-n, &rM >J<-? 13 4-1 Jbm 134 
-n-lS-tO. HT>fyA-^l34-lJ!jI13 
4-n-l&*Mi. B50>'T4l"t5<< >23bffl—0> 

[00 77] 01 3C7)f>V^7>f>'2 3Crat(l 
A^^^ff-^Ql^MQn^^^-C—O^tH I GH 

^^ix4o ^^TW^Wl34-lMl34-n 

- 01 3<5o-r < ujyj y23ccomum^n 

HI 2<F>isy hUisX? 2 1 Cc031ffi^?'Jfc[5]— 

K«koT. Hi 2<JOaE*?-yiJ"C»JSSii7t^n'y^fi 
^DCLKkx-^fl^DQk OB#HB£ lzmL\ ^5I®B# 
IB*. HI 3coa»R^jTSeH-<-4ifc#ai#&. 
[00 78] ±i^y7hl/yX^2 lCtf<l/^7 
4 >-2 3Ck£JB^&«IkT\ y7hi/^^2 1CC 
«fc 0 ? U y ?«#D C LK t T-?m^VQt<Dtiff$m 

y23CizWCfcth^ttf\h$kh 0 ^ixlzX^X. ?4 
UJyJ>2 3C%mi&Lfzm<DT-?m j %DQJ)K m 



[0 07 9] HI 4 li. *«hJH«J:4^*jl-{K«E1» 

com5<omm&7K'tmj&mx't>&. hi4ks*t x h 

Ji*H&*t&. H140^^jl-IKM[m3S§1 ODii, ?o 
2D£^tf« 

[0080] ?D7;fflDfU-7 h l l Dii. A<y 

7r 1 3kaffi«J0#iJL-'y h 14D^^ ®55^ 
Df^7M4Dll *4 l 8&IX1 9k"5TSE 

4 7fl8^Ux4r^-«az 7 h 1 2D(Zffl& 
"T*. il«»ff^-K^T«. A 7 77 1 3127JJS 
ft*? n >y 7imD CLKH ^T^jlffia.- y h 2 0 D 

7V-ya>- ^r-KkMSia^-HkOrao^-H 

mm*., ar^«»^--m<o3Bii-'7h2 0D 

<7>3I3£tti. »JWfl#CTCcJ:oT®J8PSixi. 
[0081] pT3ES5E:a-.=> >y b 2 0D<7j®|£(i N H6(7) 

^ 2 ^ot * fflft^aa jl^. 7h2o, 24. 

26. &tf 2 8k|§I— -e* 1 ). ^n.y^ft-^-DCLKCO 
««B*eo*ft*c«t'CaflI J S:-fe 'y h7 yT^EISrlft^ 
*T£ 0 ^jL-ffijto.-^ h 1 2Dfi. A' 7 7 7 1 5. 
fifiPSo.- y M 6 D. RX/y y^l 7$r^O 0 fiffi 
iH»JL=. 7 M 6 D(±. i/7M/^^2L fifflttSS 
S22D, f-fW7>fy23 s WFDAazvM 
4 0?:^t; e mi 4 com 5 comm^X f-fW 
7-023J: OMtc*v\»JKT3Iffi9*IH«:M««rffisar* 
WJgSUHglUSS (fine delay adjuster ) tfcl>FD 
A^.y b HO^fflV^, 

[0082] tftnmmmcox* jl-<k«is»o«jk 

k. S^v^jg^gi: : S:^T<^c7)r. aji^ra^ 

*e«^*>&. S50HJ6M«tT(is FDAi-7 b 1 
4 0SrfflV^ik(3i:o-C»lb0ps (JOMS^fia. 
[0083] HI 5fi. HI 4<3ffifflJt««2 2DaiX 
FDAjl- . y h i 4 0^H»««t7irrilIBBlT*«, 
HI 5cO{ifflitKS2 2Dii. H4tf0efflJt«e#52 2cO 

ftft®£2 2tw~T'Rh<Dvzwmm±mw~th. f 

DAix 7 M4 0l±, -mm&T^v^y^yiA lk 
*»JKffifflJt«» 1 4 2 e^rtTo 
[0084] SSS-r U>f 54 > 1 4 1 ti. SiE*^ 
145SV146, >f^Wl 5 lJ^Sl 5 3. NO 
R0S^1 54. 25.^NAND0S«1 5 5M1 59^ 
tf, Sffi^l4 5ti. NAND0B1 W< 
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-^16 1&**. 51^*^14 6(4, NANDEffJl 
6 2SIX1 6 3Sr*tf. !W»*ffifflifc«»l 4 2s&^eo 

^CioT, T-*ffl^DQUSJE*^14 5sBWA 
14 6 £319, *<Og»CCj:oT*5lOOps ^SiffiSrPS 

[0085] SffjgafflJt©aJl42(i:. NAN DOR 

i7o s iiimmm 143. ?7f 144, at^as* 

f 147Wl48'm, ft:fflJti&asi4 3l4. N A 
ND@»1 7 1M1 7 5. aV-f 76^ 
tx. 7 7fl4 4(i, NAND0SS1 7 7&tXl 7 8 Sr 
#tf. 31^*^1 4 7(4. NAND0B1 7 9a^ 1 8 
0***. ®5£f?t^l 4 8*4. >fyA-^18UNA 
ND@S§1 8 2^^. 

C0086] A^X-^ft-tD QM3EKX? 1 4 6 h 
R— «>*?■ T'R-^attlSIHloajE*^ 1 4 7 «:Rft. 

? o ?m^D c l KHfcajffi*T 145^ h-cos^p 

TH— tfMHWIBcoilffi*^ 14 8 e d^i 

mwm^Fi 4 7avi 4 s^coa^ftm^au 4 

3 T-{4*BJt© LT . fflfflJt«*S*S:«* c^Lt77f 
14 4CflttM-4. ^c^v^l 4 4(4. y7hl/y^ 
^2 1 HLTf^M 7-f y2 3fc*J»^*<:tf>tett 
fflJt«?S2 2D^H IGH^Jffi^l:, g#d 

[0 0 87] 77f 144(t ±aW)J:3fc:. — *-**H 
I GHT'fc0flfi^LOWT*Sfg-taaiXbSr]S«S 
f^M^^fyH lWS^LT, ftlOQps ^i§ffi&3r 
ajESiWSESrfr? . Ja±«0»fffcJ: oT „ x4 W 7-4 
y 2 3 i 0 t>S»JE=5r3iffiSiaS^«a i k**aj*i. 

mcommTMmm=f-i 4 5&x/i4 6on*^< l 

[0 0 88] HI 6(4. *»j;a^i-H0SS 

K'fcS, 01 6^««5fE1MSI2 0 0(4. ^vyH 
A' 7 7r/fW2 0K J E-Fl^>^:?2 0 2. ? 
D7^A'.y77203, 7Kl/XA' 7 7r204, t— 
^77r205, 7-h'f^-/2 0 6, n^Arr? 
-^2 0 7. aV-X* , Jr7rEIB2 0 8**tf. 
[0089] nv>Kli-t?rg«tJX&3vyhV<^7r 
/ / xn-^2 0 1(4. 3vyHfcf3-KLT, f3- 

-T&o 7KUXA' 7 7r 2 0 4CA*?il47K^ 
(4. 7-Hf3-/2 0 6M3 7Af3-/2 0 7t 
T3-KS*U ^ J EU3riU»208WS^3*iJtrH 

T. 7 7 2 0 5 * ^Lt f-^Aaj*^ 

[0090] t-H^'^2 0 2{i, ^E-FSSa* 



avi'FteitJCl/C* 7Kl/^A' 7 7r 204^4>cofi 

2 0 2A*t8tt-f&T-^tffitT, Wiif, ^^'J37 
®SS 2 0 8(J0-tr/Wy 'J71/7 z.Mft&ffo -fe/U7 »J 7 

■^7^3. • — F. #5**o^y-^»»«sS(cj)S^^ 

[009 1 ] ?o 7 ;A' 7 7r203(i *56^(c<t6 
**.xH£«EB&l 0<7)?nv?W)Wl3--v h 1 1 
Sr#tr. ^O7^A'77r203ll ^-h'l/y^^2 
0 2#* * U 7V-S/ 3 SrJSser* t SW4. 3 
7yKA' 7 7r/f3-^2 0 1 . 7FI/^a' 7 7t2 
04. Mr-^A' 7 7r20 5(:;o7;ifCLK 
: t-KU^^2 0 23Wi«»f^S:S^r 
&£:#t(4. ;n 7 ^A' 7 77203lt -tyFT'y7* 

fttsrmm s ix* ? n v 7 ft-t c l k % . =? hv < . y 

7r/f3-^2 0 1 . 7K^A' 7 7r2 04, atf 

2 0 2 tttttS<i&»ffHi«OflttBtai^v^ . -fe v 

h77 7 a #^Mffil;£f«rf & J: 

[00 9 2] 37yKA' 7 77/f3^2 0L 7K 
l/^A' 7 77204 s Wf^A' 7 7r2 0 5it * 

nmnm&rt. aittiMmtii. iwstutffiH^ 

^cLKzmmimt tracts. 
[0093] z u y 1— 3 ymnF (4, 

•*-K«rRjeLTff-5Tt>J:v\ lit 

'^U-yg >iSfN4, maaSAlSflfetffoTfcJ:^. 
SJM4. WJ^Vvya • ^-FfttffoTfcJ: 
v\ 3^(4. W—fVy- *—\ i frt>mg.LtcW.mz 

[0094] ti±. *»B^4jai«ta-^V^TBiHHSil 
fc**. *^0Bi4±ie*j5fiMtRR^§ix^ t>OTJ4=5:< . 

[0095] 

[«9!<0S&»] IMJfl^l 9CO^0J^T(4. ^r^ 
'J 7 is 3 > • "t— FTft4» 1 OT- Kfc»T^n 

X'fo hm 2 F (cJ^T J45B-ej&-b 7h77 r^tftt 
SJEL£:?o? ^fl^^fflv^TA^ff -fSr 7 7f(:I^ 
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[00 96] <I<7)Bg. ^rt^Vxay-A^-XT) 

[00 97] *fc?Dy;«^kAA«tofiffl« 

[0098] imm2 0M24(7)^ttK(t 

[lUaflML&iMfl] 
cr>ffij&m?t>Z>. 

[02] Hl«ffi«H^y h£J:fttiHBiateK9i 

[03 ] Hi coiSffllHKJL- >y hOy7M/yX^O|H 
B^*^@IBElTfc&. 
[04 ] 0 1 Ofifflpgo.- . y h<offl«a«H<50|iI»fl| 

[06 ] *«Wti4^*A-ffl»[aBcOil2cO*tiS«l 

[H7 3 *^(£J:£X#jL-ffiMllIBOflS3^)lllk0l 

[08] @7^07?fll'5fia.-7 hcoi/4DL 

[09 3 H7^i/7 M/^^OBBHtft6. 

[[31 0] H7Ottfflil^coiaB««tSrf0BH"r 

[HI 1 ] *«HHfcJ:tx^AHfi*IlIB<30»4Olltt 



[01 2] 131 l<0>-7 M/> ? x^co[1IMjS:^^1-0 
S80T'J>£, 

[01 3] 01 i<r>T4V4 >msnavt>b. 

[015] mi4<r>imititm&T/FDAZL-v 
B»Jft*^E!B0T*fc. 

[0163 *5W!fc:J: l>X= 3 r^-ffi«[HK$:^?i*l£'ti 
[#^0l«BJ» 

10. 10A. 10B. IOC, 10D *af A HK« 
DB 

IK 11 A. 11B. 11D ?n v I**- 

7h 

12. 12B. 12C, 12D X^jL-ffiSrL- v h 

13 A' 7 7r 

14. 14 A, 14D &mQ)9&Z-^-vh 
15 ^v7T 

16. 16B. 16C. 16D fflla-7h 
17 7>y^f- 

18.1 9.25.27. 29 X>f y-f- 

20. 20D. 24. 26. 28 

2 1. 2 IB. 2 1C *syhUi?A9 

2 2. 2 2B. 2 2D fflfflJt«» 

23. 23C T-fW^y 

90 l/4DLLJ--7h 

9 1 4WH» 

9 2 ftffljtKS 

9 3 S^7M/y^ 

94. 9 5. 96. 9 7. 98 f^W^-fy 

14 0 FDAa- 7 h 

14 1 KffSr-r W^-f^ 
14 2 WWKffifflJtlBB 
20 0 ^fMEttKK 

20 1 37>^7 7T/f3-/ 

20 2 ^-KL/yX^ 

20 3 ;P7^A' 7 7r 

2 04 7KI/^vy7r 

20 5 f-^7 7r 

20 6 7-Ff3-^ 

20 7 37Af^-^ 

208 ^'JnTEIB 
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